a2 United States Patent

US009128319B2

(10) Patent No.: US 9,128,319 B2

Suzuki (45) Date of Patent: Sep. 8, 2015
(54) COLOR FILTER SUBSTRATE AND USPC i 349/106, 109, 114, 158
TRANSFLECTIVE LIQUID CRYSTAL See application file for complete search history.
DISPLAY DEVICE .
(56) References Cited
(71) Applicant: gOE Te(cChIilI;)logy Group Co., Ltd., U.S. PATENT DOCUMENTS
eijing
2005/0243247 Al* 112005 Ryu .coccovevvrvvecininene 349/106
(72) Inventor: Teruaki Suzuki, Beijing (CN) 2006/0119770 Al1*  6/2006 Tingetal. .....cccoconnne. 349/114
(73) Assignee: BOE TECHNOLOGY GROUP CO., FOREIGN PATENT DOCUMENTS
LTD., Beijing (CN)
CN 1492263 A * 4/2004 ... GO2F 1/1333
(*) Notice: Subject. to any disclaimer,. the term of this OTHER PUBLICATIONS
patent is extended or adjusted under 35
U.S.C. 154(b) by 31 days. First Office Action issued by State Intellectual Property Office of the
People’s Republic of China dated Jul. 22, 2014, 6pgs.
(21) Appl. No.: 14/052,885 English translation of First Office Action issued by State Intellectual
Property Office of the People’s Republic of China dated Jul. 22,2014,
Ted: 4pgs.
(22) Filed: Oct. 14,2013 Second Office Action (Chinese language) issued by the State Intel-
. .. lectual Property Office (“SIPO”) on Dec. 4, 2014 for International
(65) Prior Publication Data Application No. 2012103878659, 5 pages.
English translation of second Office Action issued by SIPO for Inter-
US 2014/0104549 A1 Apr. 17, 2014 national Application No. 2012103878659, 4 pages, Dec. 4, 2014.
(30) Foreign Application Priority Data * cited by examiner
Oct. 12,2012 (CN) e 2012 1 0387865 Primary Examiner — Mike Qi
(31)  Int. Cl. (57) ABSTRACT
GO2F 1/1335 (2006.01) . . .
GO2F 171333 (2006.01) Embodiments of the present invention relate to a Color filter
(52) US.Cl ’ substrate and a transflective liquid crystal display device. The
i ) color filter substrate comprises: a base substrate; a plurality of
CPC ... GO2F 1/133514 (2013.01); GO2F 1/133555 pixel regions each of which is divided into a transmissive
. . . (2013.01) region and a reflective region and comprises a color filter
(58) Field of Classification Search formed on the base substrate, wherein, the boundary region of

CPC ... GO2F 1/133514; GO2F 1/133512;
GO2F 1/133516; GO2F 2201/52; GO2F

1/133555; GO2F 1/133371; GO2F 1/1333;

GO2F 1/133305; GO2F 1/133351; GO2F

1/136227

each pixel region adjacent to a neighboring pixel region com-
prises at least one light hole which corresponds to the reflec-
tive region of the pixel region where it is located.

18 Claims, 4 Drawing Sheets

T4

463



US 9,128,319 B2

Sheet 1 of 4

Sep. 8, 2015

Fig. 2 (Prior Art)

U.S. Patent

&
b
G
e
s
%
a2
oF
- .Mm
N
D
M
S
v -
o
N’
Y
.
o
<
= -3
e o



U.S. Patent Sep. 8, 2015 Sheet 2 of 4 US 9,128,319 B2

F2000

IIOR 3I0W { 320W

338 gagw

,
",
A,

“,
)

5
i
r
’..a"f ¢
/ :

al

Y

a' S

" @é/ ¢ :{i‘/"'“r'%o; .
& l.e"i-f P "e""h &
% e?‘,::‘af ’ ;"fe ) o

Uy
Y
PR 5, "
o, ! AN
R _— H ".%._. S
*u". T e, NN g
", AN \(f, , Y
Y ) %, &, Y,
'Ah-’k\“ Iy ¢ %,
R A R
o e s A A R R
G o 3 0, I B
oA s e RSN

\%

B S N

"

b,

e i 1
", e

54 i

-
? [g‘ii/fxﬁ At

430 43

PP L

430 409
e 448

451 o e

4ug T gy

k1
z T a0

e 451

Fig. 4



US 9,128,319 B2

Sheet 3 of 4

Sep. 8, 2015

U.S. Patent

|

\\\\\\W

,/ \\\\\\\\\\\\\

G(t)

L
\\ /’

6ZOR
\ \
///% J1)

i

\\\\\\\\\\\

G(r)

////////////

///////////%

Fig.6



US 9,128,319 B2

Sheet 4 of 4

Sep. 8, 2015

U.S. Patent

e R M E N EEE EEAREN

\

730W

730B

B(t)
N

Z
i
~ —
N NENNENNSEEEEREANEERES
=
c—LA L L L L L L R 10
S B
T
edideteleleieietotetetetatetete e tetatatetetetetetets!
oetetetettelelel 15050525050
BRSNS Sotatetets!
[t teteteteteletel etetetate!
BRI etoleled
o BRRSKL [50505
= BN Sa et tetetate e 15044
R 1 Yg et te et ele! SR
(R gelaleseleteiet! RESR
Seetatatetatets [0S
Joretateletetetele hleletele
R ey
N AR s rsa sosesrsesesesesrsese X RRA
B N o e Se St ot et et dote et
z o e I
& Ottt I O AT T I N I NIIN,

e E I EEEEEEEENN
6 00000000000

/////////////A
//////////////

710W
710R

R(t)

TI0W

Fig.7

730B

T20W 730W

0G

710W

(
\\

5§
.

(

-

67

TI0R

)
/
Y
v/

i

G(t)

Fig.8



US 9,128,319 B2

1
COLOR FILTER SUBSTRATE AND
TRANSFLECTIVE LIQUID CRYSTAL
DISPLAY DEVICE

CROSS REFERENCE TO RELATED
APPLICATIONS

This application claims priority from Chinese National
Application No. 201210387865.9 filed on Oct. 12, 2012, the
contents of which are incorporated herein by reference.

TECHNICAL FIELD

Embodiments of the present invention relate to a color filter
substrate and a transflective liquid crystal display device.

BACKGROUND

The liquid crystal display (LCD) is one of the most widely
used flat panel displays. According to light sources used in the
LCD, the LCDs are divided into a transmissive LCD and a
reflective LCD. The transmissive LCD uses a backlight as the
light source, and after transmitted through a polarizer and a
liquid crystal panel, only about 10% of light from the back-
light is obtained, and therefore, in order to improve a bright-
ness of the transmissive LCD, a power consumption of the
backlight needs to be increased. The reflective LCD can only
be used during daytime or in the presence of an external light,
and cannot be used at night or in the situation of a weak light.
Therefore, a transflective LCD is developed correspondingly,
which uses the backlight or the external light as the light
source according to the environment.

FIG. 1 illustrates a cross-sectional view of a current trans-
flective LCD, and the current transflective LCD comprises: an
upper substrate 160; a lower substrate 150; a liquid crystal
layer 180, interposed between the upper substrate 160 and the
lower substrate 150; and a backlight 170, located at a side
opposite to the upper substrate 160 of the lower substrate 150.
A common electrode 162 is interposed between the upper
substrate 160 and the liquid crystal layer 180, and a pixel
electrode is divided into a transmissive region electrode 164
and a reflective region electrode 152, wherein the transmis-
sive region electrode 164 is located in a transmissive region t
of'the lower substrate 150, and the reflective region electrode
152 is located in a reflective region r of the lower substrate
150. The color filter 168 is located between the upper sub-
strate 160 and the common electrode 162. In a transmissive
mode, the light 174 emitted from the backlight 170 passes
through the lower substrate 150, the transmissive region elec-
trode 164, the color filter 168 and the upper substrate 160. In
a reflective mode, an environment light 172 is incident on the
reflective region electrode 152 through the upper substrate
160, the color filter 168 and the common electrode 162, and
then is reflected by the reflective region electrode 152 and
passes through the color filter 168 and the upper substrate 160
again.

In the transmissive region t, the light 174 emitted from the
backlight 170 only passes through the color filter 168 once,
while, in the reflective region r, the environment light 172
passes through the color filter 168 twice, and thus, a color
saturation of the reflective region may be larger than that of
the transmissive region. Therefore, a method of forming a
hole or a slit in the color filter 168 is used, so that the color
saturation of the reflective region tends to be consistent with
that of the transmissive region.

FIG. 2 illustrates a plan schematic view of a current color
filter substrate. As shown in FIG. 2, the color filter substrate
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comprises three kind of pixel region of R (red), G (green) and
B (blue), and a boundary region between adjacent two pixel
regions is arranged with a black matrix, each pixel region is
divided into a reflective region and a transmissive region, and
the black matrix is located between two adjacent color filters.
The reflective regions are respectively denoted as R(r), G(r)
and B(r), the transmissive regions are respectively denoted as
R(1), G(t) and B(t), the color filters are respectively denoted as
210R, 220G and 230B, corresponding light holes in the pixel
regions are respectively denoted as 210W, 220W and 230W,
and the black matrix is denoted as 240. The color filter sub-
strate with the black matrix and the light holes can lower the
color saturation of the reflective region by adjusting a size of
the light hole, however, as the black matrix is used to prevent
the light leakage, the color filter substrate has a relatively low
aperture ratio and a display screen having the color filter
substrate has a relatively low brightness.

FIG. 3 illustrates a plan schematic view of another current
color filter substrate. Such color filter substrate comprises
three kinds of pixel region of R (red), G (green) and B (blue),
and each pixel region is divided into a reflective region and a
transmissive region. The reflective regions are respectively
denoted as R(r), G(r) and B(r), the transmissive regions are
respectively denoted as R(t), G(t) and B(t), the color filters are
respectively denoted as 310R, 320G and 330B, and corre-
sponding light holes in the three pixel regions are respectively
denoted as 310W, 320W and 330W. For such color filter
substrate, the color filters in different pixel regions are
directly adjacent to each other and there is not provided black
matrix between two adjacent pixel regions, thus, an aperture
ratio and a screen brightness are relatively high, however,
each two adjacent pixel regions are directly adjacent to each
other, and thus, a relatively high alignment precise between
the upper substrate and the lower substrate is required, and
when the alignment precise is slightly low, the poor display
may be caused and the color mixture may occurs between two
adjacent pixel regions with different colors.

Therefore, as for the current color filter substrate used in a
transflective liquid crystal display device, when an black
matrix is provided, a lower aperture ratio and a lower screen
brightness may be caused; in a case that the black matrix is not
provided between adjacent color filter with different colors so
as to increase the aperture ratio, when the alignment precise
between two substrates is slightly low, the poor display may
be caused and the color mixture may occurs between two
adjacent pixel regions with different colors.

SUMMARY

Embodiments of the present invention provide a color filter
substrate and a transflective liquid crystal display device,
which can improve the aperture ratio and the screen bright-
ness, and avoid the poor display and the color mixture when
an alignment precision is slightly low.

An embodiment of the present invention provides a color
filter substrate, comprising: a base substrate; a plurality of
pixel regions, each of the plurality of pixel regions is divided
into a transmissive region and a reflective region and com-
prises a color filter formed on the base substrate; and at least
one light hole, formed in a boundary region of each pixel
region adjacent to a neighboring pixel region, wherein the at
least one light hole corresponds to the reflective region of the
pixel region where it is located.

An embodiment of the present invention provides a trans-
flective liquid crystal display device, comprising: an array
substrate; and a color filter substrate as mentioned above,
wherein the array substrate is provided with a plurality of
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pixel electrodes, and each pixel electrode comprises a trans-
missive region electrode provided in the transmissive region
and a reflective region electrode provided in the reflective
region.

BRIEF DESCRIPTION OF THE DRAWINGS

In order to clearly illustrate the technical solution of the
embodiments of the invention, the drawings of the embodi-
ments will be briefly described in the following; it is obvious
that the described drawings are only related to some embodi-
ments of the invention and thus are not limitative of the
invention

FIG. 1 illustrates a cross-sectional schematic view of a
current transflective LCD;

FIG. 2 illustrates a plan schematic view of a current color
filter substrate;

FIG. 3 illustrates a plan schematic view of another current
color filter substrate;

FIG. 4 illustrates a cross-sectional schematic view of a
transflective liquid crystal display according to an embodi-
ment of the present invention;

FIG. 5 is a plan schematic view of a color filter substrate
according to an embodiment of the present invention;

FIG. 6 is a plan schematic view of another color filter
substrate according to an embodiment of the present inven-
tion;

FIG. 7 is a plan schematic view of another color filter
substrate according to an embodiment of the present inven-
tion; and

FIG. 8 is a plan schematic view of another color filter
substrate according to an embodiment of the present inven-
tion.

DETAILED DESCRIPTION

In order to make objects, technical details and advantages
of the embodiments of the invention apparent, the technical
solutions of the embodiment will be described in a clearly and
fully understandable way in connection with the drawings
related to the embodiments of the invention. It is obvious that
the described embodiments are just a part but not all of the
embodiments of the invention. Based on the described
embodiments herein, those skilled in the art can obtain other
embodiment(s), without any inventive work, which should be
within the scope of the invention.

By forming a light hole in a boundary region of each pixel
region adjacent to a neighboring pixel region, a color filter
substrate according to an embodiment of the present inven-
tion has a improved aperture ratio, and when a alignment
precision is not high, the possibility of poor displaying is
reduced, and a issue that a color mixture easily occurs
between adjacent color filters of a liquid crystal display hav-
ing a high aperture ratio is avoided.

The embodiments of the present invention will be further
described hereinafter in combination with the drawings of the
description.

FIG. 4 illustrates a cross-sectional schematic view of a
transflective liquid crystal display according to an embodi-
ment of the present invention, and as shown in FIG. 4, the
transflective liquid crystal display comprises: a color filter
substrate 401; an array substrate 402; and a liquid crystal
layer 480, interposed between the color filter substrate 401
and the array substrate 402. Herein, the color filter substrate
401 and the array substrate 402 are cell-assembled to form a
liquid crystal cell, and the liquid crystal cell comprises a
plurality of pixel regions 490 each of which corresponds to
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one pixel. The color filter substrate 401 comprises: a base
substrate 410; a plurality of pixel regions 490, each of which
is divided into a transmissive region and a reflective region
and comprises one color filter 420 formed on the base sub-
strate 410; at least one light hole 430, formed in a boundary
region of each pixel region adjacent to a neighboring pixel
region; and a common electrode 440, wherein the light hole
430 corresponds to the reflective region of the pixel region
where it is located.

The array substrate comprises a lower substrate 450, a thin
film transistor (not shown) and a plurality of pixel electrode
460, wherein, each pixel electrode 460 comprises a transmis-
sive region electrode 461 and a reflective region electrode
462, and the transmissive region electrode 461 is located at
the center of each pixel electrode 460. The transflective liquid
crystal display further comprises a backlight unit 470 located
below the array substrate 450. The common electrode 440 is
located between the upper substrate 410 and the liquid crystal
layer 480, and the color filter 420 and the light hole 430 are
located between the upper substrate 410 and the common
electrode 440, wherein, the boundary region of each pixel
region 490 of the color filter substrate adjacent to a neighbor-
ing pixel region comprises at least one light hole 430; and the
pixel electrode 460 is located between the liquid crystal layer
480 and the lower substrate 450.

In a transmissive mode, light 471 emitted from the back-
light unit 470 passes through the lower substrate 450, the
transmissive region electrode 461, the color filter 420 and the
upper substrate 410. In a reflective mode, the propagation
paths of environment light 491 are as follows.

A first path: the environment light 491 is incident on the
reflective region electrode 462 through the upper substrate
410, the color filter 420 and the common electrode 440, and
then is reflected by the reflective region electrode 462 and
passes through the color filter 420 and the upper substrate 410
again.

A second path: the environment light 491 is incident on the
reflective region electrode 462 through the upper substrate
410, the color filter 420 and the common electrode 440, and
then is reflected by the reflective region electrode 462 and
passes through the light hole 430 and the upper substrate 410.

A third path: the environment light 491 is incident on the
reflective region electrode 462 through the upper substrate
410 and the light hole 430, and then is reflected by the reflec-
tive region electrode 462 and passes through the color filter
420 and the upper substrate 410.

A fourth path: the environment light 491 is incident on the
reflective region electrode 462 through the upper substrate
410 and the light hole 430, and then is reflected by the reflec-
tive region electrode 462 and passes through the light hole
430 and the upper substrate 410.

Accordingly, by providing the light hole in the boundary
region of each pixel region adjacent to a neighboring pixel
region, the color saturation of the reflective region is effec-
tively reduced, so that the transmissive region tends to be
consistent with the reflective region in color saturation.

FIG. 5 is a plan schematic view of a color filter substrate
according to an embodiment of the present invention, and
pixel regions of the color filter substrate are divided into red
pixel regions, green pixel regions and blue pixel regions
respectively denoted by R, G and B, wherein, the numbers of
the red pixel regions, the green pixel regions and the blue
pixel regions are the same, and one red pixel region, one green
pixel region and one blue pixel region form a pixel region
group, each liquid crystal display comprises a plurality of
pixel region groups, and the pixel regions of each pixel region
group are arranged in the same order. Each pixel region com-
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prises a transmissive region and a reflective region, that is, one
pixel region group comprises a red transmissive region R (t),
a green transmissive region G (1), a blue transmissive region B
(1), ared reflective region R (r), a green reflective region G (r)
and a blue reflective region B (r), and the color filters are
respectively denoted as 510R, 520G and 530B, and the light
holes disposed in the boundary region are respectively iden-
tified as 510W, 520W and 530W.

Exemplarily, the boundary region of each pixel region
adjacent to a neighboring pixel region comprises at least one
light hole, that is, one red pixel region of one pixel region
group comprises two light holes R (h), one green pixel region
comprises two light holes G (h), one blue pixel region com-
prises two light holes B (h), and the at least one light hole in
the boundary region of each pixel region is formed through-
out the boundary region. Herein, the two light holes disposed
in the boundary regions of adjacent two pixel regions can be
formed integrally or separately, the embodiment of the
present invention is not limited to this. Alternatively, the
boundary region of each pixel region may be partly provided
with a black matrix.

Sizes of the light holes of the pixel regions with the same
color can be the same or different; and sizes of the light holes
of' the pixel regions with different colors are different. FIG. 6
is a plan schematic view of another color filter substrate
according to an embodiment of the present invention, as
shown in FIG. 6, the sizes of the light holes in different pixel
regions of the color filter substrate are different. Exemplarily,
the pixel regions are divided into red pixel regions, green
pixel regions and blue pixel regions, and the color filters in
corresponding pixel regions are respectively identified as
610R, 620G and 630B, and the light holes in the boundary
region of each pixel region are respectively identified as
610W, 620W and 630W; wherein, the light hole 620W of the
green pixel region is larger than the light hole 610W of the red
pixel region, the light hole 610W of the red pixel region is
larger than the light hole 630W of the blue pixel region, and
the light holes of each pixel region corresponds to the reflec-
tive region electrode of the pixel region.

The sizes of the light holes of the pixel regions with the
same color on different color filter substrates may be differ-
ent, and are determined mainly by the size of corresponding
pixel region. When the pixel region of the color filter sub-
strates is large, the size of the light hole of the pixel region is
relatively larger; when the pixel region of the color filter
substrates is small, the size of the light hole of the pixel region
is relatively smaller. The sizes of the light holes are different
depending on different brightness of the corresponding pixel
regions having different colors, and their ratios in the corre-
sponding pixel regions are also different, wherein, the light
hole of the green pixel region can occupy 0%~85% of the
green pixel region, the light hole of the red pixel region can
occupy 0%—75% ofthe red pixel region, and the light hole of
the blue pixel region can occupy 0%~50% of the blue pixel
region.

The boundary region of each pixel region can comprise two
or more light holes. FIGS. 7 and 8 respectively illustrate plan
schematic views of another two color filter substrates accord-
ing to the embodiments of the present invention, as shown in
FIGS. 7 and 8, between color filters of two adjacent pixel
regions, there are provided a plurality of light holes, and the
boundary region of each pixel region comprises one light hole
region in which a plurality of light holes are arranged in a
certain order, the color filters are respectively identified as
710R, 720G and 7308, and the light hole regions of the pixel
regions are respectively identified as 710W, 720W and 730W.
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As shown in FIG. 7, a black matrix provided in the bound-
ary region of each pixel region and a black matrix provided in
the boundary region of the neighboring pixel region are
formed as an integral body, and in the integral black matrix,
there is provided at least one light hole.

As shown in FIG. 8, the color filter disposed in each pixel
region extends to the boundary region thereof, and the color
filters of two adjacent pixel regions are directly adjacent to
each other, and in the boundary region, there is the at least one
light hole in each color filter.

Exemplarily, the light hole total area of the light hole
regions of the pixel regions having different colors are differ-
ent, and the light hole total area of the light hole region of the
green pixel region is larger than that of the light hole region of
the red pixel region, and the light hole total area of the light
hole region of the red pixel region is larger than that of the
light hole region of the blue pixel region. The light hole region
corresponds to the reflective region of the pixel region where
it is located.

Exemplarily, the shape of the light hole can be rectangular
or circle according to needs.

By forming a light hole in a boundary region of each pixel
region adjacent to a neighboring pixel region, a color filter
substrate according to an embodiment of the present inven-
tion has a improved aperture ratio, and when a alignment
precision is not high, the possibility of poor displaying is
reduced, and a issue that a color mixture easily occurs
between adjacent color filters of a liquid crystal display hav-
ing a high aperture ratio is avoided.

The embodiment of the invention being thus described, it
will be obvious that the same may be varied in many ways.
Such variations are not to be regarded as a departure from the
spirit and scope of the invention, and all such modifications as
would be obvious to those skilled in the art are intended to be
included within the scope of the following claims.

The invention claimed is:

1. A color filter substrate, comprising:

a base substrate;

a plurality of pixel regions, each of the plurality of pixel
regions is divided into a transmissive region and a reflec-
tive region and comprises a color filter formed on the
base substrate; and

at least one light hole, formed in a boundary region of each
pixel region adjacent to a neighboring pixel region,

wherein the at least one light hole corresponds to the reflec-
tive region of the pixel region where it is located,

wherein the at least one light hole in the boundary region of
each pixel region is formed throughout the boundary
region thereof.

2. The color filter substrate according to claim 1, wherein,

a black matrix provided in the boundary region of each pixel
region and a black matrix provided in the boundary region of
the neighboring pixel region are formed as an integral body,
and the at least one light hole is formed in the integral black
matrix.

3. The color filter substrate according to claim 2, wherein,
the black matrix in the boundary region of each pixel region
is provided with two or more light holes.

4. The color filter substrate according to claim 1, wherein,
the color filter disposed in each pixel region extends to the
boundary region thereof, and the color filters of two adjacent
pixel regions are directly adjacent to each other, and in the
boundary region, there is the at least one light hole in each
color filter.

5. The color filter substrate according to claim 4, wherein,
the color filter in the boundary region of each pixel region is
provided with two or more light holes.
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6. The color filter substrate according to claim 1, wherein,
the light hole in the boundary region of each pixel region and
the light hole in the boundary region of the neighboring pixel
region are integrally formed.

7. The color filter substrate according to claim 1, wherein,
any two pixel regions have the same size.

8. The color filter substrate according to claim 7, wherein,
the plurality of pixel region comprises:

a plurality of red pixel regions, a plurality of green pixel
regions and a plurality of blue pixel regions, and each
pixel region comprises a color filter with a correspond-
ing color; and

the numbers of the red pixel regions, the green pixel
regions and the blue pixel regions are the same.

9. The color filter substrate according to claim 8, wherein,
an area of the light hole in the green pixel region is larger than
that of the light hole in the red pixel region, and the area of the
light hole in the red pixel region is larger than that of the light
hole in the blue pixel region.

10. The color filter substrate according to claim 9, wherein,
the area of the light hole in the green pixel region is 0%*® 85%
of an area of the green pixel region, the area of the light hole
in the red pixel region is 0%"'® 75% of an area of the red pixel
region, and the area of the light hole in the blue pixel region is
0%"® 50% of an area of the blue pixel region.

11. The color filter substrate according to claim 8, wherein,
the plurality of pixel regions form a plurality of pixel region
groups, each pixel region group comprises one red pixel
region, one green pixel region and one blue pixel region, and
the pixel regions of each pixel region group are arranged in
the same order.
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12. The color filter substrate according to claim 1, wherein,
the light hole is in a rectangular or circle shape.

13. The color filter substrate according to claim 1, wherein,
the boundary region of each pixel region is partly provided
with a black matrix.

14. The color filter substrate according to claim 13,
wherein, the light hole is provided in the black matrix or in the
boundary region except the black matrix.

15. The color filter substrate according to claim 1, wherein,
the boundary region of each pixel region is provided with two
or more light holes.

16. The color filter substrate according to claim 1, further
comprising:

a common electrode, formed on the base substrate with the

color filter formed thereon.

17. A transflective liquid crystal display device, compris-
ing:

an array substrate; and

a color filter substrate according to claim 1,

wherein the array substrate is provided with a plurality of

pixel electrodes, and each pixel electrode comprises a
transmissive region electrode provided in the transmis-
sive region and a reflective region electrode provided in
the reflective region.

18. The transflective liquid crystal display device accord-
ing to claim 17, wherein, the transmissive region electrode is
located at a center of each pixel electrode.
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